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^ $|B If 

mm.'O' y ? 9 ^mmft 

* |g fit , 3Ka-0^79^ft#»fcB8i-* 0 * v * & 
H tt , ^ ^ $t % -< V ✓ 7 9 ^ f| i*J ft: «r ir x n >r Kl 7 at 

f ny/j:i'©C2l ^fo^ Id 1 7 at K n 

if / C 17-20 9 7 -^tJ:9Cl9^7Ci/f K 
tfe57^ Kn^-^yv^i/^-T 1 ^. h ^ f n y ^ © Utt * /i/ 
* V #5 „ $^iCf4r^b^S»t LT7n?^-f J; V) 

C 18 o 'f Ft-fe^x^ foy^i^ h =7 *J $r — if <D 

t£oT, ^tb^tt^^o^ KO^^SIffcSl 7 at Kb 
^•>7 -^Xt>/Xtt C 17-20 V T — if ^ T n ^ — £ ^ 

£ $|J # , Btt^/v^^-^irtt^^^^iSiiSSH^f-^ LT 
t£ M 56 St . fL & , ^ JR 2m % ^ ^ * s ^ JR fil . IPijg^if 

<o ^ vhbl t* mm # -sr t& t * s , 
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fej5¥TMiITi**^*^T*fc5 LH • R H T =f =• ^ f <D & 

BJ W * * © » *> 5 v^ f± *S R = = >r K © T «k 5 BJ ffi 
3&S & 5 if <D # # s 9 x f fc LH • RH7^-XFOjS#f 

tt»_#jft**<D*^^^^^o*asia*$tL-cBJW*^te©» 

H38 $ *LT ^ « 2S % a£^ilOlH4*^* ^ S # <£> ^ «fc D 
:©i*tti>f), <fc «5 3bJH W * £ * * ^ i£ T#J # * * 
/ 3?: fi C 1 7-20 y T — if £r PI $ -T 5 £ fc^ttaJwi'*^ 

c 17-20 p ^Pittsr it\ ^^tictt*/^yo 

91 & £ TM£ , ^ f o >f • K 1 7 at Kn*«>?-ifXtf/Xtt 
C 17-20 y It LT, ^TD>f Kft^^-^^^TD 

K -fb ^ 4fc ds e> T 5 . ®l x. fcf , ftx^ * * h'fc&m b I, 
T 14 , # H Bg 6 4-8 5 9 7 5-3-^flU£|M^$jft,-CVN5^r 5 ^ 
y — ft 2g # „ 6 VM£ W O 9 5/0 9 1 5 7 fcB*S^tV> 
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g w <£> g I 

*&m%; h f4 , Ji^O^^^M^^^n-r K 1 7 at Kb # 
ft 2x * X P K 1 7 a t K n 3f- -> 7 -^Xt^/Xt4C 17-20 

y r -^m^mm. t v-^ ? - nmmm®. zm-r z - <t 

Ufc 0 fl§ o "C 36 91J4 ; ^^n>fK17otKn^r^9 — 

tj?/x » c 17-20 v t — m mm ft m * & -t z> m & ft > ✓ 7 ? 

* , * M tt ; if & * T a ^ K 1 7 a t R a =^ i/ ^ — if 

x / x c 17-20 y r - 1? pis #j m mm.j&to & mw* 1- s 

3B §8 f4 , M & ^ ^ :/ 7 7 > m m & H i- -5 „ *%W<D<k 

totes &fa1t X T * J K 1 7 at Kn ^r^7 -if Sl^/XfJ 

c 17-20. yr — ^^Tn^^-ifpi^^^^^^ 
SK iSE , ft % ft lift £ , ^ ^ * , ^ ^ J*! flU ^ , win***?**© 

* 38 9Mb 4fc , Tia^>-^^ (i) -est £ ti sms.**^ 
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(i) 



Py tt 2-, 3-, X ft 4-tT JJ i^/l'S £ % Rtttlfc^'^ 

©tISHTIj:, tKMSs te»T/i"¥'^a6 % 4& » T /u 
^^1, ^ n # is m =F > */H^i'/H, fiiS7;v^^t^v' 
^/w,f^;H % # * ^ /v % x 7 5;l, fiH7;^;HX 
{±1&^T i/;Hi <9 S tt 5 3£ -C 1 Xte 2 of^^^TV^T 

m. T * /u & b \t U m * # & X fi ^ ^ ^ ft o T V> T ^ J; 
##i~7(D£Mfc>!K3*&-*:bL, ^ © I* ?k * ^ H ^ Jj§r n 
T * ^ 2£ x 7;yi ( <£ 0 T /V g x IS 

^I^^^lSlt 1 X(J2 of ^^tlt^T i «fc 
v^rs/JE, -has, •v'Ty^-emm^nxv^kiv^ g 
i~3 f3DoTU<, $ 5> m , 2oof^lds 

Uv>figl£fii. *HS, «7;^;^*>>S, ^ a ^ ^ 
T$/g, *;l/#>^/l/St'fcoT, # l£ #f 3: L © . 
7K^^, 7« h^V-X, 7 y * M , 7^1, # ^ # df- m 

± le o - fl£ 5£ (i) -e* $ frs &&mfc&®<D m >- y* 7 
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( 1) 3- [6- (4-*' f ^r^7 x = ;v)^y ;/ [b] 7 7 >-3-4 /U ] tf 

(2) 4-[3-(3-t° V itAs)^ > V [b] -7 J ^-6— f ^]7a:/"-;W 

(3) 3-[6- (d^^tn?!^;!/)^^/^]??^^^]^ 
y > 

(4) 3- [6- (3-7;l/t0 7i=;P)^y)/[b]7 7^-3-^^]f 

y e? >- 

(5) 3- [6- (3-^ h^rv'7x-;P)^y/[b]7 7>-3-^^]t t 

y v> >- 

(6) 3-[3-(3-t° V v>/W< ^ y [b] -7 9 >-6->f ;v]7i^;u7 

(7) 3-[6-(3-t° y v 5 /!^)^ ^ 3/ [b] 7 9 >--6--f ;V]f!) v 5 V 

(8) 3-[6-(l, 3-.-< y/v't^y-/V)^y/[b]77>' -6->f 

(9) 3-[6-7 >/ [b] 7 7 -3-4 ;v~\ tT y ^ 

(10) 3- [6- (3,4-v 5 ^ fdr->7^=/W) ^ y [b] 7 9 ^ -3- 

] t° y 1/ 

(11) 3- [3- (3-1? y i? /W< > ✓ [b] 7 7 ^-6— f /U] 7 ^ y — /v 

(12) 4-[3-(3-fc° y *J >V)^< > 5/ [b] 7 7 >-6--r /W]-l, 2--< ^ 
if > * — /!✓ 

(13) 3- [6- (3-^^ = /i.) ^y/[b]7 7^-3-^;p]t'y i/y 

* 38 ft * r* x ±atfcft^*©ji^ ^fhb<Dit<£tm<D 

>&m.K b* <Dmm b com.-*? , ^m.m, mmm., /nt-tvii, 
afe * a, & , y y^it, 9 ^^mm., m^mm.. ^mm.. 
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iitoi^iifbiis, tii©ii Lttt, m v. « b y 

# y ? -A i£ , ^ ^ ^ v- ? A , ^/Wv^^^m, T A' 5; 
T ^ =< ~ ^ T 5; W£ if (7) ^ $| i& . T ^ =¥ = > i£ . 

# ^ if h ti z> o $ h k tk f p m . te ^ r a» ^ - a> t£ k <d m m m m 

*&Wlk&®> (I) te> Mz-tf. KT.oift^ (l) lZ7jk£ft 

KTcsitsit, * ^ m \t &m <d mik Be <d m & -r & . 



ELlfcH (1) 

o 




im 




0 /u-hup'-y— Ht: 




HO- 




Py tihV7y—Hk 




IM^«JC^MJ77-hftl, #l7P-^JKny*, 7!) 
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tz&m*> y -f v > y £*rv^ nmit&®> (i) zmz^t 

i*S'/!) ^ ^ S lc fcMt 5 7 y - t fi ffi £> $ VMi « & 
* 1t Py H: * 2-, 3-, Xtt4-trP5?/v*Sr % RttH»fc5VN tt 

siiiof ta #y £ > r /v =¥ ^ — -x- ;v<d jsl t >v ju it * 

tK Wt & R T % / & CD T *s >v it %. Xfi T >v *t >v it * E % m I" o 
.* , ^ & b , it & m a &■ 3=. y - h y 7 9 — h ffc ft „ 

o ^ » * if ) ©J: p^^o^^^^^^-fb^Ji^^^JlM^^ 
ffl 35 y V ^/ ^< ^ y [b] y ? >-3-tf u 

H** 5 VMS a <7 S! £ N iiiixxf/Ki, mz. 
t£ * ^ y^;i/*yiJ>5^«:' h y 7/v*n ^ ? ^ * /^fc^m^ 

©s^^ (2) \-7jk-r 0 

kj&#: (2) 



W IB t m m <D {% M & t? 1 o <D 7k £ # {&m £ *b fc t KcJf 



lW-*H»i;:7?— Mb 
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T k g l& 4£i (I) lr#5C iii-Cf 5, 

S^st (l) ~ (3) ©S^l-*5^t, Jjf> nAk&m^LXf&tft 

^ m w- (d m it & m ( i )iPio«cixu < , 

^ ^ , W t If , T.W.Greene, P. G. M, Wuts M " PROTECTIVE 
GROUPS in ORGANIC SYNTHESIS" , Wi ley-Interscience (1999) # 

l-x f ^ i/xf f f 7 t K P t' 7 - /V ^ v> 

©i-f /VRt;i^7/vi, h !J ^f/Vv-D/V, f- JV 
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if Ox^f;i/Xl^7$ K m , s< is $ JU 7$ ~ ;V ^ t- 

# £> tt S. 0 

(4 ii flr s i& \z. & m <o £ ^ * *i ^ he & m ^ e> tv z> „ r k ■ 

<b 7K * SI > N, N- ^ *f- )V Op. )V J* T $ K , N,N-^^f/V7t h T 
5 K % m <D T X K m s ? u u * * ^ , ?vr27fr;UJ*m(D^v 
>"fk fii it 7k l!i ^ , i?xf ;l/x- 7^ ^ , v 1 ^ It V N xh^t 
Kn 7 ^ ;/ 4g O ^ — f^| v S^^^ *$- >V \ glixf ;V^©xx 

/W, ;x ^ / — ,v ^ 2-:/ n /•? 

; — ?v ^ 2-* f-;v-2-zf a y — /v x 1-:/ ^ / — /v§ © r /v n 

— h u ^ ^ >- , xiha^^^^cD^hDT/W*^^, > if V , 
hu IE <D m & S *S ^ b V 7 7 — b ikKJfc , y V is 

^ * a x Tkm^bT-hy^A, * m \t * v ? a , ^iiifn, 

n # y * ^ K-fe ^^zk^T-h 

y a N stt b y ? a s @m # y * <d r # y^jsm. 
zk*^7- h y * * -rb * y ? j*^<D7kmitT si>* v &mm. 

i^^f y / n tWxf ^ V, 2, ^ v 5 > > 2, 5^ 

;V fc° y i> >- „ 2, 6-5?- t ^ f ;vt a !) i^y, M)xf 

i^riv^i^, iti ixiiiii^si, jut**!*, mm.- 

V I'M. y ^S^Ottig, h!)7;^n^i, p-h;ux 
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mm.^^^ ^^(D)V4 *mm&m ^ hfr%> 0 
tl ar — ^ ^ s j& % » * r je& v ^/v"^^Rjts*af-ef^*$tt5Pi 

tf , o ffi frh 2 jffi (D '< 7 i? >7 a , = 7 % #0 if a* £, 

# * u < fi ot~ ioo«c , ■ s b# n 5 # ~ 5 b m urn , 

L < tt 3 0 # ~ 2 0 DQ X' h 5 o 

4k gWS4, S^S^-, nfl£fti£-^, 

btb, r. fr <=> ©i^j^g^ $ tt 5 „ 09 *. f* a at ^ 
#k zslt-/ — ^n, m.gLW.u j T--7°t£ zfcmif ^s. ips 
# si #j t l x eg x. wr m m cm&m. = - 7 -f >- ^ &s , /< # /u 

16 «: tf ) , ifc #k . 7° i? #J (y 7 b*7"-fe;H:ttf) , JK 
#J ( = 4 *s S £ frith to b&tt) » %Ms hP-fi, 

if £> tt 5 o & P & /B ft #J {4 II M *y . f L #J v S'oyT'M ( K 

7 >r ^ ci y 7° * s tt ) x y v- m & if & m if h fr z> a 

zfrb<Dmmttte&<vmm^mmm^mz., mnt ttn 
^«i}cfF^$^#5S*, mw*m, mmn, mnm. m&m& 
t &Kt&miB.i& i b t Ltg^^^o w frh commit 
Vf^ui&nk b-c(4 s m x. t£ f l m , :/ k * *k e *t , ^ = b 

-/V, JEB #p ^ 7* ^ 7* V , b7^nni/7 :r ^7 0 >', ^i*/W!) 
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a, iiyt^/vv^A, flfc K # ? a % Jf* * -fe ^ o — # 
^ "/ V * % y > ^ T * fe if , Hf # M k b X m x. tf 7 s > zf is 
h v ft is Y =f J* % if 9 ^ > x -> p 5/ 7 s , tf? y tf =. /u T =i — ;v 
y tf =. )\, — ^ , y t* — As t" a y k is , t Kp^V^b 
-fe /V n — ^ % * =9- )V ± ;v C2 — .x s 3. =f- f\s -fe n — „ # ^ 

# * f ^ ^ -fe ^ b - * t£ if % Jft & *g t b T tf « >L x V 7* ^ 
^5^, if 7^^*, */H^ri/^f/Vt/VP-7t M) 

# tf; dp- *s * f- /Vt /V n — X jo ;v is $ A x f£ H -fe /V' n — x „ ^ 

t^/i'vn, ^^7K*-7"by , 7^, 7/^yttn) 

7k * & JP 4£ «b * , ^^n=f — /VTfeif, t^^Jt LT{4gln B pi- 
mDOir 5 n i^f^^tLTV^Sk^Sr, ^fh^fbm ^5: i; *s 

^ D -fe y y /Vlf h — /V % ac ^ /H? /V a — , t K o ^ V 7° 
n tf ;v ± )V n — ^ „ t K n is n t° ;v * f- )V ± ;v a — % 
y f = /V tf n y K ^ > 7^/i/|gt/i/D-^7tf - h, t K n 
3r y* n fc° A- y ^ /H? A- n — 37 y U— h > * ?• fls * 9 9 y > 
y * r * y /^l^ ft: * if 1? ttK b T t> & < , X ^ *b k 

— y©± 5 & # Jt <£> # y° ir a- -e <b & ^ <> X % • i£ #* #J 

^ -fb . fT SMb 81 fc if & Ss An b T , ^IfelJ: i #SElt^!l i: t5 

ffi , m m vt m , ft m ^ t* <d & # ^ i o r m * y> # is ^ ^ tt 

# , SlAlBSfcHmg-lOOOmg^ &t L < It 5 
0~2 0 Omg^lP^VM^lPftlU 0 ll«l^ : b<«^tb 
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mmn 

1 : 

3- [6- (4-* f jr->7x^/V)^y/[b]77 ^-3->f 

6- t K a * ^ -2, 3- i? t K a > "S [b] 7 9 ^ -3- ^" >- 
(3. Og, 19. 98mrool) i: 5 ? ~ A* (2. Og, 29. 38mmol) O N, N- 
* *3- /U* /U A T $ K (DMF) (30ml) % tK ^ T > t-^f 

^f;^oni/7V(3. 6g, 23. 88mmol) & x. n ^ ® \Z. # & 
40 Ufc„ 5f£:il^fe^iJEETIl # £> a it 

^r^txf ^-etl?Ufct> tK, flrttBI. *o m W zk & -e t& 
? p * & tK -e Hi gfc w %. , At^jit> je 

T*«£®*Ufc 0 #e>*bfcJft^»iSSr^y *f ft/ jo "7 £k & n 
^h^^7-f — (^^riT-^:^ — -7^^=3:1) Id tt U , IS 17 

y Z 7-Jfc<n> <o-x-rf =}■ ;V ^ ^ /W y ^ i/-2, 3-v? t Ko^ 
y/[b]7 7^-3-ty(4.3g, 82%)£#7t 0 

1 H-NMR(CDCl 3 )a:0. 24(s, 6H) , 0.97(s, 9H) , 4. 59 (s, 2H) , 
6. 49 (d, J = l. 8Hz, 1H), 6.54(dd, J=l. 8, 8. 5Hz, 1H), 7.52(d, 
J=8. 5Hz, 1H) . 

± IB t? # H 6-t-y ^ V y ^- =*r i/-2, 3- i? t 

K D v / [b] 7 7 (6. 6gi 25. 04mmol) £: 2,6-/1^$? 

^ (3. 3ml, 28. 33mmol) (D^it * 7 U > (120ml) , zk ^ T &S 

zk h y7;Vtn^^y7/l/*yi (Tf 2 0) (4. 5ml, 26. 75 mmol) 
*M%., ifit^fit 30 .&mm& b fc 0 ^^^^#^^iET 
ill, »P>ixfeaaE«r3i — 7 l /V'-C*3RL.fc^ % tKx 5%^^^ 
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fc » jk a m *■ *> y # y # 9 a ? b h ^ ^ 7.>r - (^^ft 

>- : ^-^^ = 1 : l) ffejfttt© 6-t-^f^i?^f^ 

y ^- =¥ v ^« is y [b] 7 9 > -3--T As= h V y )VOr n ^ ^v^. 

A- * - h (8. 9g, 89%) £r # 7C o 

1 H-NMR(CDCl 3 )a:0. 21 (s, 6H) , 0.98(s, 9H) , 6.87(dd, J=l. 8, 
8.6Hz, 1H), 6.94(d, J=1.8Hz, 1H) , 7.40(d, J=8. 6Hz, 1H) , 
7. 70 (s, 1H) 

JL IB -e # e> *l fc ^ /v- ^ /uis y /V ^" $✓ is. V~ [b] ■ 

7 7 1/ -3- /U = h y ^^^/V^-^- — h (8. 9g, 

22.37mrool) N i^xf !j i^;I/)^7 > (4. Og, 27. 97mmol) 

RTf \? X h V 7 ^ =■ /Is & X 7 J > <7 i? & J* (II) ^nv>K 
(1. 6g, 2. 237mmol) <D *T Y 7 t K P 7 9 ^ (THF) (120ml) ^ , 

2M^^^~ h y * J*7kmm (45ml) ^^JP X. , 80° 2^II#l 

^^tt^^^iry^ h R . ( 3£ Si'iSi «l fn ft M 31 X H %t ) 

^^v^T^*ufc 0 at » w: , *Ji&#i*iu;fcf&, tk, 2fc -t? «a 

if 7 7 4 — : =^ — y-;V = l • l) {z. # b „ H £ ift :R <Z> 

3-(6-t-^ ^ /V ^ f- ?V v- y /V Hr *c v^<>- y [b] 7 7 >--3-4 /V) 
f y v> ^ (5. 2g, 71%) Srftfc. 

1 H-NMR(CDCl 3 )a:0. 22 (s, 6H) , 1.00(s, 9H) , 6.86(dd, J=2. 4, 
8.5Hz, 1H), 7.02(d, J=l. 8Hz, 1H) , 7.37(dd, J=4. 9, 7. 9Hz, 
1H), 7.58(d, J=8. 5Hz, 1H), 7. 74(s, 1H) , 7.90(dt, J=l. 8, 
7.9Hz, 1H), 8. 58 (dd, J=l. 8, 4. 9Hz, 1H) , 8. 88 (d, J=2. 4Hz, 
1H) . 

± IS T ^ h th it 3-(6-t-^f /Vi?^ ;v is ]) ;v Jr =5f V ^< V ✓ 
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[b]7 7^-3-^{;V)tl^y(5.2g, 15. 88mmol)<D THF(150ml) 

*g , im f 1« /vry^f = ^7/^!) K thf ^ m 

(16ml, 16. OOmmol) & M 7L , ^ 2B. T? 30 # HQ # U 1t „ S ^ 
^ (^t3n^/l^^:@^^^^/v = i:i~i:2) ^ — 

^ [b] 7 7 ^ -6-^- — /U (2. 7g, 79%) £ #.fc „ 

1 H-NMR(DMS0-d 6 )a:6. 86 (dd, J=2. 4, 8. 6Hz, 1H) , 6.99(d, 
J=1.8Hz, 1H), 7.50(dd, J=4. 9, 7. 9Hz, 1H) , 7.70(d, 
J=8. 5Hz, 1H), 8. 10(dt, J=l. 8, 7. 9Hz, 1H) , 8. 29(s, 1H) ,. 
8.55(dd, J=1.8, 4.9Hz, 1H) , 8.92(d, J = 2. 4Hz, 1H) , 9.69(s, 
1H). 

Sfe^ : 167-168*C 

Ji IB t? # h h it 3- (3- tf y $? ) ^ is y [b] 7 7 > -6- ^- — /v 

(1. Og, 4. 734mmol) © J i? y (20ml) ^ ft l£ % tK ^ T Tf 2 0 
(0. 90ml, 5. 350mmol) ^ *P x_ , & JC. # ^ 2 B# ^ 9t # U it 0 JS 

;is-^*y-^i>>ibmMiik 6#,$&*<d 3-(3-t° y ^AO^^y 

[b] 37 7 > -6- >f A' 8 h y 3? A ^ n ^ * IX /V * — h 
(1. 5g, 90%) £ #fc 0 

1 H-NMR(CDC1 3 ) a: 7. 27 (dd, J=2. 4, 8. 6Hz, 1H) , 7. 41 (ddd, 
J=1.2, 4.9, 7.9Hz, 1H), 7. 53 (d, J=l. 8Hz, 1H) , 7.80(d, 
J=8.6Hz, 1H), 7.89(ddd, J=l. 8, 2.4, 7. 9Hz, 1H) , 7.92(s, 
1H), 8.64(dd, J=1.8, 4. 9Hz, 1H) , 8.86(d, J=2. 4Hz, 1H) . 
MA : 87. 5-88t 

± is -e # e> ttrt 3-(3-t!)i?/p)^y/[b]7 7 v-6-^f h 
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]) 7 ;VJr n * * is X ;V ft -jr — h (40mg, 0. 1165mmol) , 4-^ h * 
^7x = /VjKd ^ ft (20mg, 0. 1316mrool) & "Ot^A/^H^y^A 
(37mg, 0. 1743mmol) <D THF (5. Oml) iS^t N T" h 9 * h ^ 7 
3. =. /V ^ 7 4 Is /< J V 7 A (0) (3. 5mg, 0. 003029mmol) £• 7JD X. > 

80<c t? 2 b h at # u fc ife , £ ia * -c » *P b , 2H *8ftt mj 

!7 A TK^ffi (0. 075ml) £ 30%jg®Hfc7k§{f * (0. 050ml) £ 7JP X. m M. 

JJTil^f 4 tfc, ^bixfcaitSr^y % >f >v jj ? J* 9 n-r 
h^7^^r — ^ V : m&x. : l) (d # U , ^ — ^ 

/u-^df^- ^fr h 6fe*&5fc© 3- [6- (4-^ ^i^7x 

r^/V)^^ y [b] 7 7 >-3-4 /V] t° V i? Is (18mg, 51%) £ #. fd „ 
1 H-NMR(CDCl 3 )a: 3.85(s, 3H) , 7.00(d, J=9. 2Hz, 2H) , 
7.4l(dd, J=4.9, 8.5Hz, 1H) , 7.54(dd, J=l. 8, 7. 9Hz, 1H) , 
7.58(d, 9.2Hz, 2H) , 7. 72 (d, J=l. 8Hz, 1H) , 7.80(d, 
J=8. 5Hz, 1H), 7.85(s, 1H), 7. 95(dt, J=l. 8, 7. 9Hz, 1H) , 
8.61(dd, J=1.8, 4.9Hz, 1H) , 8. 93 (d, J=l. 8Hz, 1H). 
IR(KBr) : 2834, 1608, 1524, 1481, 1438, 1255, -807cm" 1 . 
: 126-127°C 

m m m 2 : 

4-[3-(3-tT V l?sU)s<ls S fb] 7 7 ls-6-^f )V}7 ^ J — >\s (Dm 

* tt 0!l 1 t II «| <Z> # & fc: i V) N 3-(3-t e u ^^)-<y/[b]7 
5 f -6->T /V=h y ^^^-n^ ^^^./v*^- — h (50mg) fa h 4- 
[3-(3-t° y >V)^ is y [b] 7 7^-6-^ /V]7x;-/K7. 5mg, 
18%) fc 0 

1 H-NMR(DMS0-d 6 )a:6. 86 (d, J=8. 5Hz, 1H) , 7.54(dd, J=4. 9, 
7.9Hz, 1H), 7. 58~7.6l(m, 3H) , 7.88(s, 1H) , 7.95(d, 
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J=8. 5Hz, 1H), 8.18(m, 1H) , 8.50(s, 1H) , 8.59(m, 1H) , 
8.99(d, J=1.8Hz, 1H), 9.58(s, 1H). 

IR(KBr) : 3100-2400, 1611, 1582, 1522, 1476, 1283, 1098, 
808cm" 1 . 

Mi & : 232. 5-234. 5X^ 
m M M 3 : 

3- [6- (4-7 ?vir n 7 3i ~/iQ^< 1/ -/ [b] 7 z ^-3-^T /V] V *J 

m m w i -v # h tL tc 3- o- 1° d /v) y [b] 7 7 ^ 

/\»= h V 7 ?\s 3r u * $> 1/ ^ h (50mg, 0. 1457mmol) , 4-7 

)V3r o 7s=/V#o V @£ (27m g, 0. 1930mmol) N %.Tf£ X h V 7 
x ^ ^ 7 y /•! 7 ^ M ( II ) 7 u ]) K (5. Omg, 

0. 007123mmol) (D THF (120ml) ^ ^ |C % 2M ^ 1? h ]) !7 A ?g f& 
(0. 30ml) *M 7L , 80^-? 3 mmmW Ufc„ S^^-a-^I^^JET 
IIU ffeixfc^S^Siif yvt'tJRL, ^ $1 « & * , #c 

JBETT-*g$;£@*Lfc 0 #bttfc^S^i>-y jo *f As jo 7 J* 7 D 
vh^77^-(^^fy : fttxf ;l' = l-: 1) I- # b . ^. — 
T . df -fr ^ ^ ^ JMfc b , S-fel&^O 3-[6-(4-7/W^- n 7 

x = ;V)^y/[b]77 ^-3-^ >- (29mg, 69%) „ 

1 H-NMR(CDCl 3 )a: 7. 15 (t, J=9. 2Hz, 2H) , 7.42(dd, ' J=4. 9, 
7. 9Hz, 1H), 7.52(dd, J=l. 8, 8. 5Hz, 1H) , 7.60(dd, J=5. 5, 
9.2Hz, 2H), 7.72(m, 1H) , 7. 82 (d, J=8. 5Hz, 1H) , 7.86(s, 
1H), 7.95(dt, J=1.8, 7. 9Hz, 1H), 8.62(dd, J=l. 8, 4. 9Hz, 
1H), 8. 93 (d,. J=l. 8Hz, 1H) . 

IR(KBr) : 1596, 1518, 1473, 1437, 1322, 1223, 1100, 810cm" 
i 

It & : 129. 5-131^ 
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MMM 4 : 

3- [6- (3-7 /V p Z S — >±A 1± "S [b] 7 g ^-3-^f ^ ] U 

H itt ffll 3 t IH m <D jj m J: •) s 3- (3- k° y A- ) ✓ [b] 7 

7 is -6-4 /ls=h ]) 7 )Vlru * ? ly 7. )V * 7- — J» (80mg) ;&» b 3- 
[6- (3- 7 )V Hr n 7x=;v)'<y/[b]77 y-3--f !) v 5 ^ 

(43mg, 51%)£#fc„ 

J H-NMR (CDC1 3 ) a : 7. 04 (m, 1H) , 7. 34(m, 1H), 7.40-7.43 (m, 
3H), 7.55(dd, J=1.8, 8.5Hz, 1H) , 7. 76 (d, J=l. 2Hz, 1H) , 
7.84(d, J=8. 5Hz, 1H) , 7.88(s, 1H), 7. 95(dt, J=l. 8, 7. 9Hz, 
1H), 8.62(dd, J=1.2, 4.9Hz, 1H) , 8. 93 (d, J=l. 8Hz, 1H) . 
IR.(KBr) : 1611, 1563, 1477, 1411, 1311,- 816cm" 1 . 
jgfc : 94. 5-95. 5*0 

m m m 5 : 

3-[6-(3-p< b 7. j: ^ )V) ^ is if [b] 7 g ^-3->f /U] jj 



mmm 3 tmm<D^m^x $ s 3- (3- tr j; >v > v* [b] 7 

7 ls-6-<< /U=h ]) 7 )V3r v ? # is 7. JV tJn -j h (50mg) h 3- 

[6- (3- ^ h i/ 7 i ^ ;k ) ^ y 3/ lb^7 9 > ~3- 4 A> ] b° <J ^ 
(27mg, 62%)^#7t 0 

'H-NMR (CDC1 3 ) a : 3. 88 (s, 3H) , 6. 91 (dd, J=2. 4, 7. 9Hz, 1H) , 
7. 18 (in, 1H), 7.23(m, 1H) , 7.38(d, J=7. 9Hz, 1H) , 7. 40(dd, 
J=4. 9, 7.9Hz, 1H), 7.57(dd, J=l. 2, 7. 9Hz, 1H) , 7. 77(d, 
J=l. 8Hz, 1H), 7.82(d, J.= 7.9Hz, 1H) , 7.86(s, 1H), 7.95(dt, 
J=2. 4, 7.3Hz, 1H), 8.6l(dd, J=l. 2, 4. 9Hz, 1H) , 8.93(d, 
J=2. 4Hz, 1H). 

IR(KBr) : 2836, 1605, 1564, 1473, 1421, 1285, 1226, 781cnT 
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lb & : 114. S-llS'C • 

n m m 6 : 

3-[3-(3-fc° ]} v ? ;U)^yy[b]7 7 ^-6->T ;^l7x^/>7 '; > 

oil 

H Jfe 09 3 t m m <D jj & iz. i: y> % 3- (3- t e y /v ) y [b] 7 
7 V-6-^f ;i^=h y 7;i/t n ^ ?y^/v*t - b (80m.g) d» h 3- 
[3- (3- t° y ;V ) ^ y [b] 7 7 is -6-4 ?V ] 7 zz. — )V T % 1/ 
(29mg, 35%)£#fc 0 

1 H-NMR (CDC1 3 ) a: 6. 69 (dd, J=2. 4, 7. 9Hz, 1H) , 6. 96 (t, 
J=1.8Hz, 1H), 7.04(m, 1H), 7. 24 (m, 1H) , 7.40(dd, J = 4. 9, 
7.9Hz, 1H), 7.55(dd, J=l. 2, 7. 9Hz, 1H) , 7.74(d, J=l. 2Hz, 
1H), 7.80(d, J = 8.5Hz, 1H), 7. 85 (s, 1H) , 7.95(dt, J=l. 8, 
7. 9Hz, 1H), 8. 62(dd, J=l. 2. 4. 9Hz, 1H) , 8. 92 (d, J=2. 4Hz, 
1H). 

IR(KBr) : 3430, 1600, 1564, 1474, 1426, 782cm" 1 . 
M & : 145-147°C 

m m m i 

3- [6- (3-1:° ]) v^V)^ ^ y [b] -7 2 >-Z-4 ± ] g V ^^Plit 

m M m 3 tito^ftia 19 , 3- (3- t° y ^ ) s y [b] 7 

7 >~6-4 /ls= h V 7 o yt $ 1/ * )V Us 7~ — h (50rag) fa h 3- 

[6- (3- 1° y v? ^ ) ^< >- y [b] ^ ^ ^ -3--r ^ ] t° y >- (3i mg , 

79%)&#fc 0 

1 H-NMR(CDCl 3 )a:7. 38(dd, J=4. 9, 7. 9Hz, 1H), 7. 41 (dd, 
J=4.9, 7.9Hz, 1H), 7.56(dd, J=l. 2, 7. 9Hz, 1H) , 7.77(d, 
J=1.2Hz, 1H), 7.87(d, J=7. 9Hz, 1H) , 7.89(s, 1H) , 7.94(m, 
2H), 8.60(dd, J[=1.2. 4.9Hz, 1H) , 8.62(dd, J=l. 2, 4. 9Hz, 
1H), 8.91(d, J=1.8Hz, 1H), 8. 93 (d, J=1.8Hz, 1H) . 
IR(KBr) : 1586, 1562, 1472, 1438, 1418, 1402, 1329, 1079, 
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794cm -1 . 

: 140. 5-141. 5*C Mas s : 273 (M+H) 

m % w 8 : 

3-C6-(l, Zj^JtJty. —^-5-4 ±)^< ^ Z fb] 2 Z ^-3- 

] t° y Oil 

n ife #y 3 t mmnjjvuz x r> 3- (3- 1° y 5? a- ) y [b] 7 ^ 

> -e--^ /ls= h ]) y /\s 3r u ? 1/ 7. j]s ft 1 h (350mg) fa ib 3- 

[6- (1, 3-^< y / v 5 t ^ y - /l^-5--T /l") ^ y [b] 7 7 1/ -3--T 
/V] fc° y v 5 ^ (269mg, 84%)£#fc 0 

1 H-NMR(CDCl 3 )a:6. 00(s, 2H) , 6. 89 (d, J=8. 5Hz, 1H), 7.10- 
7. 12(m, 2H), 7. 40(dd, J=4. 9, 7. 9Hz, 1H) , 7.50(dd, J=l. 8, 
8.5Hz, 1H), 7. 68 (d, J=l. 2Hz, 1H), 7.79(d, J=8. 5Hz, 1H) , 
7.84(s, 1H), 7. 94(dt, J=l. 8, 7. 9Hz, 1H), 8.61(dd, J=l. 8, 
4.9Hz, 1H), 8.92(d, J=l. 8Hz, 1H) . 

IR(KBr) : 2897, 2793, 1510, 1471, 1432, 1229, 1035, 801cm" 

i 

16 & : 143. 5-144. 5^C 

mmm 9 ■. 

m m m 3 t mm<DjjfeK x v , 3- (3- 1° y *j a* ) << > v [b] 7 

7 y-6--l' ^=h y ^/u-^-n^ $ 1/ 7 /V ft ~t — h (50mg) fa h 3- 
(6-7 ^ — /U'^< ^ y* [b] 7 y >-3-4 ;V) fc° y >- (21mg, 53%) £ 

1 H-NMR(CDCl 3 )a:7. 35-7. 48 (m, 5H) , 7.57(dd, J=l. 8, 8. 6H Zi 
1H), 7.65(d, J=8.6Hz, 1H) , 7.78(m, 1H) , 7.87(s, 1H) , 
7.97(dt, J=1.8, 7.9Hz, 1H) , 8. 65 (dd, J=l. 8, 4. 9Hz, 1H) , 
8.97(d, J=l. 8Hz, 1H). 

IR(KBr) : 1600, 1563, 1473, 1449, 1414, 1356, 1097, 965, 
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827cm" 1 . 

MM. : 91-92 C C 

nmm 1 o : 

3-[6-(3, 4-v* £ h^->7x-/l/)^y/[b]77 Is-Z-J /V] fc° 
y i>y Oil 

m m m 3 i m m <6 ft \z. «t t) % 3-0-t 0 y 5? > ^ > y [b] 7 

9 >--6--f /W=b JJ ^/V^-n^ ^>-^./V/Js-7^ — f (300mg) h 3- 
[6- (3, 4--^^ h 7 * ~ /l^) -< V [b] 7 9 >- -3-^ fc° y 

^ (207mg, 72%)£#fc 0 

'H-NMR (CDC1 3 ) S.: 3. 93 (s, 3H) , 3.96(s, 3H) , 6. 96 (d, 
J=8.5Hz, 1H), 7.16(d, J=2. 4Hz, 1H), 7.20(dd, J=1.8, 
7. 9Hz, 1H), 7. 41 (dd, J=4. 9, 7. 9Hz, 1H) , 7 

. 54(dd, J=1.2, 7.9Hz, 1H), 7. 73 (d, J=1.2Hz, 1H) , 7.80(d, 
J=8. 5Hz, 1H), 7 

.85(s, 1H), 7.95(dt, J=1.8, 7. 9Hz, 1H) , 8. 61 (dd, J=l. 2, 
4.9Hz, 1H), 8.93 
(d, J=1.8Hz, 1H). 

IR(KBr) : 2837, 1601, 1527, I486, 1442, 1411, 1254, 1141, 
1023cm -1 . 

It : 138. 5-139. 5°C 
H M M 1 1 : 

3-[3-(3-b° y 22klrL^ Zlk] Z z z a Z — ^ <^>^ 

^1I»J 5 T'tbilfc 3- [6- (3- ^ h ^ *s •? zc = A» ) is y [b] 
7 7^-3-^ v?^(80mg, 0. 2655mmol) fc. „ 4 7 %'|| -ffc 7K 3R 

^(1.6mX)^APvt N 24 B# IW » «fc L fc. . KJ&m&M* 2 MfcfcWt 
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nn*;^^^|ftt, efet&*© 3-[3-(3-t°P 
*S [b] 7 7 ;V]7 x / - (58mg, 76%) & # fc c 

1 H-NMR(DMS0-d 6 )a:6. 78(dd, J=2. 4, 7. 9Hz, 1H) , 7. ll(dd, 
J=1.8, 2.4Hz, 1H), 7.16(d, J=7. 9Hz, 1H), 7.27(t, J=7. 9Hz, 
1H), 7. 55 (dd, J=3. 6, 7. 9Hz, 1H) , 7. 61 (dd, J=l. 8, 8. 6Hz, 
1H), 7.91(d, J=1.2Hz, 1H), 7.99(d, J=8. 6Hz, 1H), 8. 19(dt, 
J=1.8, 8. 5Hz, 1H), 8.54(s, 1H) , 8. 59 (dd, J=l. 8, 8. 5Hz, 
1H), 9.00(d, J=1.8Hz, 1H), 9. 55 (s, 1H) . 

IR (KBr) : 3200-2400, 1586, 1565, 1509, 1473, 1295, 1220, 
1104, 966, 809cm" 1 . 

: 205-207<C 
m M M 1 2 : 

4- [3- (3- b° y ;v) y< >- -s [b] z 2 k: A; 2-^< yjf y 

£IJfe0»J 1 0 T*# £> tlfc 3-[6-(3,-4-5?> h ^ ^7i-/!^)^>' 
/ [b] 7 7 /V] tT I) i? y (80mg, 0. 2414mmol) K 47%JMt; 

7K*K (1.6ml) SrJP ^.x 12 B# M 3S SE U „ WWUfettJRSr^Sl 

t&Jtfet&5fe<D 4-[3-(3-t° JJ Vfr)^ ^ 3/ [b] 7 7 
7V ] -1, 2— < — yV^ffczkS&Sfeig: (76mg, 82%) £ # . 

1 H-NMR(DMS0-d 6 )a:6. 84(d, J=7. 9Hz, 1H) , 7. 05(dd, J=2. 4, 
7.9Hz, 1H), 7.14(d, J=2.4Hz, 1H) , 7.60(dd, J=l. 8, 8. 5Hz, 
1H), 7.85(d, J=1.8Hz, 1H) , 8.02-8. 04(m, 2H) , 8. 70(s, 1H) , 
8.80(br.d, J=6. 7Hz, 1H) , 8.84(d, J=4. 9Hz, 1H) , 9.26(s, 
1H). 

IR (KBr) : 3300-2400, 1595, 1573, 1534, 1491, 1419, 1221, 
799cm" 1 . 

Mj£ : 280<Cm_b 
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1 3 : 

3- [6- (3-^ 3i = /»-<y/[bl7 7 /H b° 9 yjggj 

^ Jfc 08 1 "C # £> tz. 3- (3- i?/U)^y/[b]7 7^ -6--f 

/U= h D y >V 3r vl * ? 1/ )\, -fo-T — h (lOOmg, 0. 2913mmol) % ^ 
^- 7 =c >-3-/tf o (50mg, 0. 3907mmol) R TJ? if ^ 7i=/V 

Jfc .X 37 --f y 7 7 ^ (II) ^ n 5 K (10mg, 0. 01425mmol) <D 
THF(4ml) 2M ®? "7* h y 7 -^Tkit (0.45ml) £ #P £ N 

Iltt) ^^VN-C5*Ufc 0 tKJI £#gft U7>c#, 2 M 

mt&WkZto x. s ffi fcti b fc£fcl§:.£ 5 ^ L . £&B;fc<D 3-[6-(3- 
^ [b] 7 7 /U]f!) v> (73mg, 80%) 

1 H-NMR(DMS0-d 6 )a:7. 67 (dd, J=3. 1Hz, 1H) , 7.70(dd, J=l. 8. 
5. 5Hz, 1H), 7.8l(dd, J = l. 2, 8.5Hz, 1H) , 8. 01-8. 05 (m, 3H) , 
8. ll(d, J=1.2Hz, 1H), 8.73(s, 1H), 8. 79 (m, 1H) , 8.82(d, 
J=5.5Hz, 1H), 9.26(d, J=1.8Hz, 1H). 

IR (KBr) : 3466, 3067, 2615, 1581, 1473, 1436, 783cm -1 . 

MM. : 214. 5-215*0 
MMm 1 4 : 

17 q -t K^;>7-^&tf/Xtt CI 7-20 V T^z^MMM&J2. 

MM 

T. Sergejew and R. W. Hartmann <D ~5j ( J. Enzyme 

Inhibition, 8,113(1994)) \Z. o T H gfc £ fir o 7c „ fiP , SD 

D 7*- ASrffc, "Vj Zf ( 1 . 5ml % I5"<y K/W7 
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fc^, 50mM v ^mmnm (pH7.4) -c, isits^o. i Bg / m i 

Itlfitfc^ ^ a /-ASfiR 100 u 1, 125nmol NADPH fl£ 
140 a. U 6. 25nmol CD 17 a - t Ko^$//n ^^f d y 10 

Ml £ #n *. T % 37*0 t? r tlC IN 

It 50/j1, & -eH^x ^/U 1000m 1 *1JU 7L T«fP , is<fr#, 
g^^ac f/H «r 50mM 1> ^& ft ft ft (pH7. 4) 250 » l X IN & 

& 50 m i ts^, 3S . ioom i a> t ± h = h y -e 

l fc 0 (omm iom i % HhT&mft * p h^77-f-n# 

*.fc^t>©£r*frfl&i££ b fc 0 # 6, *t fc # S RXV4)**«ia> 
£> , TIScd^ (1) ^r^VN-C 17 a - 1 K#V5-1fXrjt/XI4 
C17-20 !)7-fISfitt (%) £#«>fc 0 ^m^^ 1 t*f 0 



RH-SrstE (%) = 100 A^^^-^n^^^-i^t. xioo (1) 



Pfl*?£<l4 (%) 



3 6 4 

4 4 5 

6 9 0 

7 7 5 
9 4 5 

11 8 1 

12 6 6 
12 8 9 



f**flS-e-ft«a? : 300nM 

SR^S:25^M (I7a-t Kp^->/d^Xt o^) 
NADPH : 500 /x M 
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* 35 9Hb 0& fi , m tb H. * T n 4 K 1 7afKndf-V7— i? & 

v/xttc 17-20 yr--t?i£*igtt. Xtfrn-r*— ifiafcig 

'14 L, ^(D^^«t!9Su^||®, m £ jR IE ^ 3e » 
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m& <d mm 



1. T IE CO — $t ^£ (I) -e*S^5^i/^77^Ilift:Xtt 



(fiU Py tt 2-, 3-, Xtt 4-t°y ^;H^; Rlif IfcS 

^it. ) 

K 1 7 at Kodfi/^-^RV/XttC 17-20 V T — if W. $ ffl „ 




(I) 
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